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The present invention provides modified reverse 
transcriptases with increasing thermostability. The 

invention is generally related to reverse transcriptase enzymes and 
methods for the reverse transcription of nucleic acid mols . , esp. mRNA 
mols. Specifically, the invention relates to reverse 
transcriptase enzymes which have been mutated or 
modified to increase thermostability, decrease terminal 

deoxynucleotidyl transferase activity, and/or increase fidelity, and to 
methods of producing, amplifying or sequencing nucleic acid mols. 
(particularly cDNA mols.) using these reverse transcriptase enzymes or 
compns. The invention also relates to nucleic acid mols. produced by 
these methods and to the use of such nucleic acid mols. to produce desired 
polypeptides. The invention also concerns kits comprising such enzymes or 
compns . 
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sequence from the N-terminus remove the exonuclease activity of the enzyme 
and are combined with a F706Y mutation to produce a thermostable 
DNA polymerase. DNA constructs derived from the full-length gene from T. 
thermohydrosulfuricus were prepd. as expression vectors for the C-terminal 
607 or 577 amino acids of the enzyme (plus an initiating Met) and a 
mutagenic oligonucleotide was designed to prep, the F412Y form of the 
588-residue mutant. The enzyme is useful for procedures requiring 
strand-displacing DNA synthesis such as strand-displacement amplification, 
for DNA sequencing, and/or for reverse transcription. 
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AB The title reverse transcriptases comprise a mixt. of two or more proteins 
with reverse transcriptase activity, one or both having reduced RNase H 
activity, and each exhibiting a different transcription pause site. These 
compns. may be used for prodn. of cDNAs as well as for nucleic acid 
amplication and sequencing. The modified reverse transcriptases may be 
produced with recombinant cells. Thus, greater yields of total and 
full-length cDNA product using a 7.5-kb mRNA was obtained when two 
different RNase H- reverse transcriptases were combined than when each was 
used sep. in the wild-type or RNase H- form. The two reverse 
transcriptases used were from Rous sarcoma virus and from Moloney murine 
leukemia virus. It was also noted that the Rous sarcoma virus RNase H- 
enzyme was more thermostable than the wild-type enzyme. Other expts . 
indicated that the combination of RNase H- .alpha, subunit with RNase H+ 
.beta, subunit was more thermostable than other combinations of RNase 
H.+-. subunits . 
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AB A DNA polymerase having an amino acid sequence comprising substantially 
the same amino acid sequence as that of Thermus aquaticus or Thermus 
flavus DNA polymerase, excluding the N-terminal 280 amino acid residues of 
Thermus aquaticus DNA polymerase or the N-terminal 279 amino acid residues 
of Thermus flavus DNA polymerase, and recombinant DNA sequences encoding 
said DNA polymerases are claimed. A formulation of thermostable or other 
DNA polymerases comprising a majority component comprised of at least one 
thermostable or other DNA polymerase of the type described above, wherein 
the DNA polymerase lacks 3 1 -exonuclease activity, and a minority component 
comprised of at least one thermostable DNA polymerase exhibiting 
3' -exonuclease activity, and an improved method for enzymic extension of 
DNA strands, esp. while, but not limited to, amplifying nucleic acid 
sequences by polymerase chain reaction wherein the above formulation is ^ 
made and used to catalyze primer extension, are also provided. Expression 
vector pWB254, encoding Klentaq-278 (the T. aquaticus DNA polymerase 
deriv.), was prepd. E. coli contg. this plasmid were used to prep, the 
enzyme and large-scale purifn. of the enzyme was performed. In a PCR 
expt., exposure to 98. degree, was not detectably detrimental to 
Klentaq-278. Using a 640:1 mixt. of this enzyme with Pyrococcus furiosus 
DNA polymerase, efficient amplification of 8,4, 12.5, 15, and 18 kb DNA 
fragments was demonstrated. The fidelity of the product amplified was at 
least equal to that obtained using P. furiosus DNA polymerase alone. 
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AB A method of improving the synthesis of full-length cDNA transcripts by 

Mn++ _dependent reverse transcriptases, preferably DNA-dependent DNA 

polymerases, is disclosed. The improvement consists in the polymn. in the 
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AB Disclosed is a method of detecting RNA mols. of interest in which reverse 
transcription primers unique to the RNA mol. of interest are used for 
reverse transcribing the RNA with a reverse transcriptase lacking RNAse H 
function and the resulting RNA/DNA hybrid is detected with an antibody 
specific for RNA/DNA hybrids. This method can be used to detect the 
presence of one or many specific RNA mols. which may be present in a 
sample, including RNA from different organisms (such as viruses, bacteria, 
fungi, plants, and animals), or RNA indicative of an infection, a disease 
state, or predisposition to a disease in an animal. The specificity of 
detection is increased relative to current detection methods involving 
probe hybridization since the reverse transcription primers are shorter 
and less subject to non-specific hybridization. Specificity of the 
disclosed method can also be increased by using a 
thermostable reverse transcriptase and 

performing reverse transcription at a high temp. The disclosed method can 
also be used to detect reverse transcriptase activity in a sample and to 
identify inhibitors of reverse transcriptase. Also disclosed is a method 
for sequencing target RNA mols. using reverse transcriptase lacking an 
RNAse H function. Detection of HIV-1 RNA in different samples with a 
23-nucleotide biotinylated oligonucleotide as the extension primers was 
demonstrated. 
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The present invention provides a method for reversible inactivation of 
thermostable enzymes by chem. modification under aq. conditions. This 
chem. modification of thermostable enzymes has surprising effects in 
applications in the field of mol. biol. such as nucleic acid 
amplification. A method for the amplification of a target nucleic acid is 
disclosed comprising the steps of reacting a nucleic acid with an 
amplification reaction mixt. and a modified thermostable enzyme, wherein 
said modified thermostable polymerase is prepd. by a reaction of a mixt. 
of a thermostable polymerase and a chem. modifying reagent. The chem. 
modification reagent is an aldehyde, preferably formaldehyde. Essentially 
complete inactivation of the enzyme at ambient temps, is achieved, with 
recovery of enzymic activity at temps, above 50. degree.. 
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AU Zhao, Ningyue (1); Wurst, Helmut 
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ASSIGNEE: Clontech Laboratories, Inc. 
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DT Patent 

LA English 

AB Enzyme compositions, kits comprising the same and methods for their use in 
one-step RT-PCR are provided. The subject enzyme compositions at least 
include a mutant thermostable DNA polymerase and a mutant 
reverse transcriptase. In preferred embodiments, the mutant 
thermostable DNA polymerase is an N-terminal deletion mutant of 
Taq polymerase and the mutant reverse transcriptase is a point mutation 
mutant of MMLV-RT. The subject kits, in addition to the above 
described mutant thermostable DNA polymerase and mutant reverse 
transcriptase, at least include one of, and usually both of, dNTPs and a 
buffer composition, where the subject kits may further include additional 
reagents, including nucleic acids, a thermo stabilizing agent, a 
glycine based osmolyte and the like. In practicing the subject methods, a 
reaction mix that at least includes template RNA, the above described 
mutant polymerase and reverse transcriptase, dNTPs, buffer, and nucleic 
acid primers is prepared. The resultant reaction mixture is maintained at 
a first set of reverse transcription conditions and then a second set of 
PCR conditions, whereby amplified amounts of DNA from a template RNA(s) 
are produced. 
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AB The present invention provides modified reverse transcriptases with 
increasing thermostability. The invention is generally related 
to reverse transcriptase enzymes and methods for the reverse transcription 
of nucleic acid mols., esp. mRNAmols. Specifically, the invention 
relates to reverse transcriptase enzymes which have been mutated or 
modified to increase thermostability, decrease terminal 

deoxynucleotidyl transferase activity, and/or increase fidelity, and to 
methods of producing, amplifying or sequencing nucleic acid mols. 
(particularly cDNA mols.) using these reverse transcriptase enzymes or 
compns. The invention also relates to nucleic acid mols. produced by 
these methods and to the use of such nucleic acid mols. to produce desired 
polypeptides. The invention also concerns kits comprising such enzymes or 
compns . 

RE.CNT 1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L9 ANSWER 3 OF 6 CAPLUS COPYRIGHT 2002 ACS 
AN 2001:573504 CAPLUS 
DN 135:149586 

TI Improving reverse transcription at high temperatures using 
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AB A method for improved reverse transcription at high temps, is provided, 
wherein a thermostable chaperone protein stabilizes a reverse 
transcriptase, as well as reduces the RNase H activity of said reverse 
transcriptase. The invention further relates to a method of producing a 
polypeptide complex consisting of a Chaperonin and a Moloney murine 
leukemia virus (MMVL) reverse transcriptase, characterized by having 
enhanced thermostability as well as reduced RNase H activity, 
compared to a (MMVL) reverse transcriptase alone. The invention further 
relates to a kit for the prepn. of cDNA from mRNA, comprising either both 
stabilizing agent and reverse transcriptase or the polypeptide complex of 
the invention. One particular gene of interest for this invention is the 
gene encoding the . beta . -subunit of a mol . Chaperonin from the 
hyperthermophilic archaeon Pyrococcus. The present invention is related 
to the discovery that the CpkB polypeptide together with a reverse 
transcriptase generates a system having improved DNA polymerase activity 
at relative high temps, compared to a reverse transcriptase alone. The 
invention is further related to the discovery that the CpkB polypeptide 
inhibits the RNase H activity normally assocd. with the MMLV 
wild type reverse transcriptase. 
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AB Successful targeting methods represent a major hurdle to the use of 
retroviral vectors in cell-specific gene-delivery applications. We 
recently described an approach for retroviral targeting with a retroviral 
receptor-ligand bridge protein that was bound to the cognate cell-surface 
ligand receptors before viral challenge. We now report a significant 
improvement made to this viral targeting method by using a related bridge 
protein, designated TVB-EGF, comprised of the extracellular domain of the 
TVB receptor for subgroup B avian leukosis virus fused to epidermal growth 
factor (EGF) . The most important activity of TVB-EGF was that it allowed 
specific viral entry when preloaded onto virions. Furthermore, virions 
preloaded with TVB-EGF were thermostable and could be produced 
directly from virus-packaging cells. These data suggest an approach for 
targeting retroviral vectors to specific cell types by using virions 
preloaded with a retroviral receptor-ligand bridge protein and indicate 
that these types of bridge proteins may be useful reagents for studying 
the normal mechanism of retroviral entry. 
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nucleic acids. A copy of a target nucleic acid sequence is first formed 
by extension from a first primer complementary to part of the target 
sequence. A hybrid is then formed between this copy of the target nucleic 
acid sequence and a second primer, and the detection of the target nucleic 
acid sequence is based on the formation of pyrophosphate and/or dNMP . The 
embodiments all involve the establishment of Idling conditions using a 
hybrid formed between the target nucleic acid and one or more probe 
primer. The net result of the Idling phenomenon is the prodn. of dNMP and 
PPi. Imprint primers are described that synthesize a copy, or Imprint, of 
the target nucleic acid that highly increase the specificity of the 
technique. These imprint primers are wholly or partly comprised of 
nuclease resistant nucleic acid residues and labeled with a group such as 
biotin which permits subsequent attachment to a solid support. This 
primer is chosen so that it hybridizes to the target nucleic acid at a 
position that is 3 1 to the location of the sequences that will later be 
used for Idling establishment. Trapping of Imprint and elimination of 
non-imprint nucleic acids is performed using avidin-coated paramagnetic 
beads binding to biotin. The creation of a solid phase support-bound 
imprint can drastically reduce the complexity of the sample. Target 
nucleic acid detection is indicated by PPi or NADH or ATP measured in 
fluormetric or electrochem. or light anal, assays. The methods have the 
potential to detect a single copy a target nucleic acid. 
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AB We have combined, in a rapid and straightforward manner, the synthesis and 
subsequent amplification of individual cDNA sequences from microgram 
quantities of unf ractionated total RNA. Taql polymerase, a 
thermostable DNA polymerase, and Moloney murine leukemia virus ( 
MMLV) reverse transcriptase share similar buffer conditions; these 
reactions can be performed sequentially, in a single tube, without the 
need for purification or changes of buffer after the synthesis of cDNA. In 
this way, nonspecific losses of material are minimized and the required 
number of cells is reduced. Cell numbers, particularly from human tissues, 
can be limiting; the requirement for only small amounts of unf ractionated 
RNA makes possible the isolation and characterization of cDNAs from 
biological materials available in limited quantities. As a demonstration 
system, we report the rapid synthesis and amplification of cDNA sequences 
corresponding to the first exon of human immunoglobulin E (IgE) . 
MMLV reverse transcriptase is used with specific (i.e., IgE) or 
generic (i.e., oligo- [dT ( 12-18 )] ) oligomers to prime first strand cDNA 
synthesis from unf ractionated RNA isolated from a human myeloma line, 
U-266. The necessary primers, deoxynucleotides and Taql polymerase, 




required for second strand cDNA synthesis and the subsequent logarithmic 
amplification process, are then added to the reaction mixture. This 
technique provides a useful means of characterizing expressed and 
processed gene transcripts. 
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The present invention provides modified reverse transcriptases with 
increasing thermostability. The invention is generally related to reverse 
transcriptase enzymes and methods for the reverse transcription of nucleic 
acid mols., esp. mRNA mols. Specifically, the invention relates to 
reverse transcriptase enzymes which have been mutated or modified to 
increase thermostability, decrease terminal deoxynucleotidyl transferase 
activity, and/or increase fidelity, and to methods of producing, 




amplifying or sequencing nucleic acid mols. (particularly cDNA mols.) 
using these reverse transcriptase enzymes or compns . The invention also 
relates to nucleic acid mols. produced by these methods and to the use of 
such nucleic acid mols. to produce desired polypeptides. The invention 
also concerns kits comprising such enzymes or compns. 
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AB FD thermostable reverse transcriptase 

(FD-TRT) was isolated from a Thermus strain. An optimal assay method of 
FD-TRT was developed using the yeast rRNA as template. FD-TRT showed 
optimal activity on the reaction condition of 25 mmol/L Tris-HCl (pH 8.5, 
25. degree. C) , 25 mmol/L (NH4)2S04, 2 mmol/L MnCl2, 100 .mu.g/mL gelatin, 5 
unit RNasin, 250 .mu.mol/L each of four dNTPs, 1 .mu.Ci 3H-dCTP, 12 .mu.g 
RNA, and 25 pmol primers. The activity ratios of reverse transcriptase to 
DNA polymerase were 0.056 and 0.0045 for FD-TRT and Taq DNA polymerase, 
resp . 
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AB FD thermostable reverse transcriptase 

(FD-TRT) was isolated from a Thermus strain. Some of its enzymic 
properties were studied through RT-PCR method. FD-TRT can endure 
95. degree. C, and its optimal reaction temp, is around 65-70 . degree . C when 
most of the coiled structure of RNA are opened, thus the high temp, can 
improve the efficiency of reverse transcription. Also as the specificity 
of recognition between primer and template is increased, it will improve 
the specificity of reverse transcription. The optimal reaction condition 
of FD-TRT is as follows: 25 mmol/L Tris-HCl (pH 8.8), 15 mmol/L (NH4)2S04, 
100 .mu.g/mL gelatin, 500 .mu.mol/L dNTPs, 25 pmol reverse transcription 
primer, 1 mmol/L Mn-Cl2, 2 U FD-TRT, incubation at 65-70 . degree . C, .alpha, 
globin mRNA can be efficiently detected from less than 5 pg total RNA of 
human peripheral blood cell with RT-PCR conducted by FD-TRT under the 
above condition. 
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The method of synthesizing, sequencing, and amplifying a double strand DNA 
using the Thermotoga DNA polymerase and the kit required are disclosed. 
The invention relates to a thermostable DNA polymerase from Thermotoga 
neapolitana (Tne) and mutants. The mutant DNA polymerase has at least one 
mutation selected from the group consisting of (1) a first mutation that 
substantially reduces or eliminates 3 ! .fwdarw.5 ! exonuclease activity of 
said DNA polymerase; (2) a second mutation that substantially reduces or 
eliminates 5 f .fwdarw.3 ! exonuclease activity of said DNA polymerase; (3) a 



third mutation in the 0 helix of said DNA polymerase resulting in said DNA 
polymerase becoming non-discriminating against dideoxynucleotides . The 
present invention also relates to the cloning and expression of the wild 
type or mutant DNA polymerases in E. coli, to DNA mols. contg. the cloned 
gene, and to host cells which express said genes. 
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AB Disclosed is a method of detecting RNA mols. of interest in which reverse 
transcription primers unique to the RNA mol . of interest are used for 
reverse transcribing the RNA with a reverse transcriptase lacking RNAse H 
function and the resulting RNA/ DNA hybrid is detected with an antibody 
specific for RNA/ DNA hybrids. This method can be used to detect the 
presence of one or many specific RNA mols. which may be present in a 
sample, including RNA from different organisms (such as viruses, bacteria, 
fungi, plants, and animals), or RNA indicative of an infection, a disease 
state, or predisposition to a disease in an animal. The specificity of 
detection is increased relative to current detection methods involving 
probe hybridization since the reverse transcription primers are shorter 
and less subject to non-specific hybridization. Specificity of the 
disclosed method can also be increased by using a^ thermostable 
reverse transcriptase and performing reverse 

transcription at a high temp. The disclosed method can also be 
used to detect reverse transcriptase activity in a sample and to identify 
inhibitors of reverse transcriptase. Also disclosed is a method for 
sequencing target RNA mols. using reverse transcriptase lacking an RNAse H 
function. Detection of HIV-1 RNA in different samples with a 
23-nucleotide biotinylated oligonucleotide as the extension primers was 
demonstrated . 
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enzyme that is missing DNA polymerase activity and retains RNase H 
activity. It has not been possible to obtain reverse transcriptase that 
lacks RNase H but retains DNA polymerase activity. We have constructed a 
novel deletion derivative of the cloned Moloney murine leukemia virus ( 
M-MLV) reverse transcriptase gene, 

expressed the gene in E. coli, and purified the protein to near 
homogeneity. The purified enzyme has a fully active DNA polymerase, but 
has no detectable RNase H activity. These results are consistent with, but 
do not prove, the conclusion that the DNA polymerase and RNase H 
activities of M-MLV reverse 

transcriptase reside within separate structural domains. 
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TI Mutant form reverse transcriptase of Moloney murine leukemia virus with 

improved reactivity at high temperature 
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AB A mutant form enzyme (V224M + D584N) of Moloney murine leukemia virus ( 
MMLV) -derived reverse transcriptase is 

provided by point mutation so that the reactivity at a high temp, range 
(esp., extending ability at 42-60 . degree . C) is improved comparing to the 
wild type and the conventional mutant, and the full-length cDNA is 
obtained. The mutant enzyme carries no substantial RNase H activity, and 
contains Tyr-Met-Asp-Asp sequence instead of Tyr-Val-Asp-Asp for the 
conserved region Tyr-X-Asp-Asp . A vector carrying the recombinant DNA 
encoding this mutant enzyme, and recombinant host cells (Escherichia coli) 
transformed using this vector, are claimed. 
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